INTRODUCTION
earthquake, provided adequate rationing is implemented for that period (MWD 2005) , but the basis for this restoration time is not well developed.
A magnitude (M) 7.8 earthquake scenario on the southern San Andreas Fault was recently prepared (Jones et al. 2008) to gain a better understanding of how such an event may affect critical infrastructure, including water supply systems, and identify the physical, social and economic consequences of a major earthquake in Southern California. This scenario provides a realistic description of possible fault displacement and shaking throughout Southern California, and is useful for performing more detailed evaluations of water supply impacts from a San Andreas Fault event. The purpose of this paper is to present an initial evaluation, using the information presented for the M7.8 San Andreas Fault scenario, to understand expected impacts on the major water supply aqueducts and a timeframe within which they may realistically be expected to return to service. Results of this study identify areas where further investigation is needed regarding aqueduct damage and restoration, and provide a better understanding of the risks posed to Southern California by the San Andreas Fault. Additionally, this study is applicable to understanding how great events affect highly populated urban areas in other parts of the world.
METHODS San Andreas Fault scenario
A M7.8 earthquake scenario on the southern San Andreas Fault was recently developed for use in the Great Southern California ShakeOut (Jones et al. 2008) , the largest earthquake exercise ever undertaken in the United States (Cox & Pierce 2008) . Hereafter, this scenario is referred to as the ShakeOut scenario. The scenario development is based on a plausible event and resulting impacts, not a worst case scenario, and accomplished through collaboration of many contributors coordinated by the United States Geological Survey (Jones et al. 2008) . Figure 1 shows the Southern California region, ruptured portion of the San Andreas Fault, and shaking intensity for this scenario.
The M7.8 earthquake has a hypothesized epicentre at the Salton Sea, near the southernmost end of the San Andreas Fault, and ruptures 300 km north to Lake Hughes.
The scenario event and resulting impacts described The West Branch is crossed by the San Andreas Fault at Quail Lake, a natural lake enlarged to safely move water across the fault. Near the split a pumping station lifts the West Branch water into Quail Lake. From Quail Lake water is transported through canal and pipe to Pyramid Lake then through a tunnel to Castaic Lake. Power is generated in plants at the entrance to Pyramid and Castaic Lakes. In addition to the Elizabeth Tunnel, the FLAA and SLAA require repairs to pipe, tunnel and channel damages at numerous locations extending many kilometres on each side of the fault; Figure 5 shows that the timing of these repairs is not as critical as for the Elizabeth Tunnel.
California Aqueduct
The California Aqueduct is exposed to strong ground shaking for long distances, and is expected to require lengthy repairs at many locations. Owing to deep sediments and weak lakebed deposits, the main channel line requires extensive repairs in the San Joaquin Valley north of the fault rupture. However, the West Branch is not expected to require as much repair because of the more favourable geological conditions, even though it is much closer to the seismic source. Figure 5 As a result of this investigation, a more thorough evaluation of aqueduct restoration times is needed. In addition, mitigation measures for additional local storage and more rapid aqueduct restoration must be implemented.
